Neutral ceramidase gene: role in regulating ceramide-induced apoptosis.
The sphingolipid, ceramide, is a natural dietary constituent and a potent mediator of apoptosis. If left undegraded, it may induce apoptosis and cause disruption of cellular integrity. A potential mechanism to prevent ceramide-induced apoptosis in various organs may involve ceramidases that facilitate the degradation of ceramide. In this study, we first isolated and characterized the murine neutral ceramidase (N-CDase) gene, mapped its chromosomal location and determined its developmental and organ-specific expression. Then we used cultured mesangial cells as our in vitro model and mouse gastrointestinal (GI) tract as the in vivo model to determine the effects of an inhibitor of N-CDase, D-erythro-MAPP, to delineate whether N-CDase plays a role in preventing ceramide-induced apoptosis. Our results show that: (i) the structure of the murine neutral ceramidase gene is virtually identical to that of the human gene; (ii) it is localized on chromosome 19 at bands C2-C3 that is syntenic to human chromosome 10q24-26; (iii) N-CDase expression is developmentally regulated and it is expressed at high levels in cultured mesangial cells and in specific regions of the mouse small intestine; (iv) inhibition of N-CDase by D-erythro-MAPP leads to increased ceramide levels and consequent apoptosis in cultured mesangial cells; (v) mice treated with D-erythro-MAPP alone also caused apoptosis in the small intestine; and (vi) mice treated with D-erythro-MAPP prior to feeding C2 ceramide manifest markedly elevated levels of apoptosis in the GI tract raising the possibility that neutral ceramidase plays a detoxifying role against inadvertent stimulation of ceramide-induced apoptosis in organs that come in contact with this sphingolipid. We propose that N-CDase is an essential component of an innate detoxifying mechanism to prevent ceramide-induced apoptosis.